Relaxation of intrapulmonary artery and vein by nitrogen oxide-containing vasodilators and cyclic GMP.
The present study examines the relationship between tissue cyclic nucleotide levels and relaxation of bovine intrapulmonary arterial and venous smooth muscle in response to nitroglycerin, nitroprusside, S-nitroso-N-acetylpenicillamine and isoproterenol. Recent studies have suggested that cyclic GMP may be involved in the relaxation of vascular smooth muscle produced by nitrogen oxide-containing vasodilators and that S-nitrosothiols may act as intermediates of the latter agents. In the present study, nitroglycerin, nitroprusside and S-nitroso-N-acetylpenicillamine were more potent as relaxants of venous than arterial segments. Each of these agents elevated tissue cyclic GMP levels, but not cyclic AMP levels, before relaxation. These nitrogen oxide-containing agents were more potent as elevators of cyclic GMP levels in venous than arterial tissue and this correlated generally with their effects on vascular smooth muscle tone. Methylene blue antagonized both relaxation and increased cyclic GMP levels elicited by nitroglycerin, nitroprusside and S-nitroso-N-acetylpenicillamine. In contrast to the nitrogen oxide vasodilators, 8-bromo-cyclic GMP was equally effective in reducing induced tone in arterial or venous segments. Similarly, isoproterenol relaxed arterial and venous segments with equivalent sensitivities. Relaxation by isoproterenol was preceded by or occurred concomitantly with increased levels of cyclic AMP but not cyclic GMP and both effects were antagonized by propranolol. These findings are consistent with the hypothesis that vascular smooth muscle relaxation in response to nitrogen oxide-containing vasodilators or isoproterenol may be mediated or modulated by the intracellular accumulation of cyclic GMP or cyclic AMP, respectively.